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In 1990, Bufill \[[@b1-ac-2019-11-11]\] was the first to describe colorectal cancer (CRC) based on its anatomical site of occurrence. Right-sided colon cancer (RCC) is derived from the embryologic midgut, including the proximal two-thirds of the transverse colon, the ascending colon, and the cecum. Left-sided colon cancer (LCC) arises from the embryologic hindgut, including the distal third of the transverse colon, the splenic flexure, the descending colon, the sigmoid colon, and the rectum \[[@b2-ac-2019-11-11]\].

In recent years, with increasing knowledge of the genetic and molecular mechanisms of carcinogenesis, CRC is no longer considered a unique disease. Currently, accumulating evidence indicates that CRC exhibits differences in incidence, clinical characteristics, genetic and molecular characteristics, and outcomes depending on the location of the tumor \[[@b2-ac-2019-11-11]\]. Patients with RCC tend to be older, female, and have larger, poorly differentiated tumors at more advanced stages compared to those with LCC \[[@b3-ac-2019-11-11]-[@b5-ac-2019-11-11]\]. RCC is associated with frequent metastasis to the peritoneum, while a great proportion of LCC metastasizes to the lung and liver instead \[[@b6-ac-2019-11-11]\].

There are underlying gene expression differences between RCC and LCC. Chromosomal instability, which is characterized by mutational activation of the oncogene *KRAS* and loss of the tumor suppressor genes *APC*, *SMAD4*, and *TP53*, occurs more often in LCC than in RCC \[[@b7-ac-2019-11-11]\]. However, RCC has been shown to be associated with BRAF mutations, CpG island hypermethylation, and microsatellite instability \[[@b6-ac-2019-11-11], [@b8-ac-2019-11-11]\]. The international CRC subtyping consortium has defined four molecular subtypes of CRC: consensus molecular subtypes (CMS)1 to CMS4, each of which has a characteristic molecular background \[[@b9-ac-2019-11-11]\]. RCC predominantly includes CMS1, which is characterized by microsatellite instability (MSI) and strong immune activation, while LCC is mostly characterized by CMS2, which is canonical \[[@b10-ac-2019-11-11]\].

Although differences in clinical, chromosomal, and molecular characteristics have been reported between RCC and LCC, it is clear that the outcome of CRC is not solely dependent on tumor characteristics but is also related to the quality of the host immune response. There are distinct differences in the mucosal immunology of the right and left sides of the colon. Paski et al. \[[@b11-ac-2019-11-11]\] demonstrated that in the healthy adult colorectum, there is significantly increased immune activity in the cecum compared to the rectum. Kirby et al. \[[@b12-ac-2019-11-11]\] reported that intraepithelial T cells are more abundant in the proximal colon than in the distal colorectum.

The immune response is influenced by the tumor's genetic structure and the gut microbiota. The gut microbiota population increases with a positive gradient from the proximal colon to the distal colorectum \[[@b13-ac-2019-11-11]\]. This difference induces changes in the intestinal epithelial cells and the composition of the immune cell population. Mucosal immunologic differences between the right and left sides of the colon could be explained by the differences in the gut microbiota, which is believed to play an important role in the development of CRC. In the context of CRC, the gut microbiota population also differs in RCC and LCC both quantitatively and qualitatively \[[@b14-ac-2019-11-11]\].

The underlying immunological differences may explain the characteristic differences in pathogenesis and the outcomes of RCC and LCC. Kwak and Ju \[[@b15-ac-2019-11-11]\] analyzed the difference in immune cell populations in patients with RCC and LCC. Peripheral blood from patients with RCC contained fewer mucosal-associated invariant T (MAIT) (0.87% on the right side vs. 1.74% on the left side, P = 0.028) and gamma delta T (γδT) cells (1.10% on the right side vs. 3.05% on the left side, P = 0.002). RCC had more MAIT cells than LCC (1.71% vs. 1.00%, respectively).

There is a variation in the composition of immune cells, which includes innate lymphoid cells, γδT cells, MAIT cells, natural killer T cells, and natural killer cells, within different sites of the colon under different physiological and pathological conditions. MAIT cells are innate-like T cells that are involved in antibacterial immunity. However, their role and distribution within the large intestine have not been fully determined. They are more likely to be activated in the epithelium of the cecum than in other regions of the colon or in the blood \[[@b16-ac-2019-11-11]\]. Sundstrom et al. \[[@b17-ac-2019-11-11]\] reported that MAIT cells significantly accumulated in colon cancer tissues. The proportion of circulating MAIT cells was significantly reduced, while that of tumor-infiltrating MAIT cells increased in patients with advanced CRC \[[@b18-ac-2019-11-11]\]. The role of MAIT cells in colon cancers has not yet been characterized, but MAIT cells may participate in the immune response in CRC. Zabijak et al. \[[@b19-ac-2019-11-11]\] correlated the increase in tumor-infiltrating MAIT cells with poor survival in patients with CRC. Several studies have shown that the presence and density of tumor-infiltrating lymphocytes (TILs) within colorectal tumors is associated with a better overall prognosis \[[@b20-ac-2019-11-11]\], and highdensity TILs are more frequently noted in specimens with RCC than in those with LCC \[[@b21-ac-2019-11-11]\].

Overall, the existing literature shows significant heterogeneity regarding the immunological composition of the tumor microenvironment of RCC and LCC. However, it is clear that close relationships exist among colon cancer laterality, immune activity, response to treatment, and prognosis. Additional research will be required to define the host immune response and tumor biology more clearly with regard to colon cancer laterality.
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